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INTRODUCTION 



Many industrial processes -can be set up in such a way that workers are 
not exposed to hazardous materials or equipment. When hazards cannot be con-, 
trolled through changing work operations, personal protective equipment such 
'as safety glasses, gloves, or respirators will often provide the worker with 
S: defense against injury or ill health. \ 

The wearid^of persona V protective equipment (PPE) is a safety precau- 
tion in which workers participate directly. " While the employer may select 
and provide PPE^ the worker actually wears '.it. .'Therefore, it is the vyorker 
N who must understand the need for such equipment, the" factors that-enter into * 
; its'selection, and the specific way .in which the equipment is supposed to 
work. / — * V 

Personal protective equipment plays an^important role f .in personal safety, 
as has long been recognized. The ancient civilizations usecL+ielmets, and armor 
of. different types to protect themselves in war. Miners developed crude res-.* 
pirators from pig bladders. Early divers fashioned goggles from thin~ shells 
to protect their, eyes. Flint chippers used lather guards to protect the'tr 1 
^egs while fashioning f Tint tool s_ and arrowheads. Today, personal protective 
equipment serves many of the s^me. purposes a s v it did' in the past. 'The design 
and use of personal protective equipment has become more sophisticated^ and, . 
in man/ cases, more complex.N However^ it still serves £s the final barrier 
to protect the worker. J > , - 

- \ ' ' • 

_ '< v__: - \ : OBJECTIVES 

-Upon completion of this module, the §tudent should be able to: 

* 4 

1. .State the basis for choosing proper personal protective equipment. 

(Page 3) . ' ' \ / > \ . . 

2* Describe the, use, classification, and special types of safety helmets 

available .<* (Page 5J_ ' ' ' * 

3. Discuss the purpose and frequency of audiometric ^testing. m (Page'9) 

4. " describe the main types of hearing protectors and' current OSHA. require- 

ments. (Page 10) . < • u . 

Sn-12/Page V 



5. Given' alisl of different types of eyeglasses and lenses, identify the 

ones that meet requirements for industcijjl -quality safety eyewear. 

.(•Page 13)' . . * 

6\ Given a specific jo'b 'situation , select the general type of eye. and face 

protection needed.- (Page 15) < 
7. Discuss the importance of the correct selection of respiratory pfbtectors 

(Page 20) X . ^ 

8 % Discuss the imp9rtance o.f inspection, storage, and training in the proper 

# use of respiratory protectors. (Page, 27).- 
9.' Li%t and describe the four classes of safety belts. (Page 29) 

10. Discuss the selection, care, inspection of safety belts, and the sig- 
nfficanc6 of lifeTines. (Page^30) / 

11. Li sf the types and uses of safety shores. (Page 3p f 

12. Recognize situations in which hayid protection should be used and wh$n 
it should not be used. (Page 33) . 

13. ' Given a specific work situation, be able to suggest the proper protec- L 

tive clothing to bs worn. (Page 34) 

* < 
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SUBJECT MATTER 



OBJECTIVE 1: State the basis for, choosing .personal 
. protective equipment. 

A 



Personal Protective Equipment (PPE) ranges from head to toe. PPE design 
is* as varied as 'its use, providing protection from a large f number of possible 
hazards. PPE has been divided 'into seven major areas: head, ears, eyes * 
and face, respiratory (breath'ing system) / hands, body, and feet. . 

.The* PPE* used in industry is designed to protect the worker frcrfff injury 
or harm. However, it is not designed to present the occurrence of arvj^icident 
which might cause injury or harm; For that reason, simply wearing PPE should 
not be considered the single or most desirable solution to a possible occupar 
tional hazard. Other more ^permanent ways ta. reduce or prevetit the potential] 
exposure should be explored where possibles- 
Engineering controls are an attempt to do away with safety and health 
hazards at'their sour&2. For example, a machine used for grinding tiiy be 
designed so that flying particles are confined by a machine guard or Removed 
by an exhaust system. This method of jretoovi ng the hazard fs mdre basic and - 
effective ^than the wearing of goggles to avoid \njury from flying particles. 
In a similar way, harmful vapors would best, be removed by ar mechanical ex- 
haust system or by physical separation in a closed vat "or pipe, rather than^ 
- by the wearing of respirators by workers. * # " 

Administrative controls are another possible solution; these do not 
eliminate hazardous "conditions^but they do reduce a worker's exposure to 
them. An example of administrative control would be job rotation ^which 
consists o% arranging schedules s so that no wefrker spends too much time in 
an area where* health* might endangered. 

Where there is reasonable probabi 1 i ty*of -injury , illness, or disease 
to the worker that cannot be 'control 16d by other methods, PPE s+iould be re- 
quired. Onc'e the decision (to , use PPE) has been reached, care must be taken 
to make s<ire suitable equipment ts^cKosen. This -is done by reviewing sales 
material anji comparing it with "the- statidfrds set by organisations ^uch as 
> the' American National^ S^andaVds Institute fANSI), National Institute for 
1 Occupational Safety and Healt^NIOSH) , American Society for festing and 
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In making the comparisons, two criteria (stan- 
the first is* the he^ree of protection 
The second criteria is the 



Materials (ASTM), manufacturer guidelines, and OSHA (Occupational^ Safety 
and Health Administrtion) . 
dards of judgment) should be used. 

that a chosen item of, PPE will' give the worker. , ^w,,. ^, , ^, ,« , ^ ^ # 

ease with which it may be used: The best piece qf equipment is useless unless 

it is- actually used (Figure 1). • 

1 . * Some employees may. 

consider personal protec- , 

Iti ve. equi pment a hindrance 

to them in their work: 

those who are aiming for 

higher producti qn ^rates 

(in orde!" Xo gain higher 

wages or maintain job 

security), or those who # 

^feel that -perception and 

skill is reduced by PPE. 

fn fact/ PPE is compatible 

with productivity and 

90mpetency. Workers who * 

take pride in dpredeyil 

feats on the jobbed 

especially to reaff ze 

that job safety is related 

to job skvl 1 . 

The person wearing 

PPE should be convinced 

it is .necessary and .sfauldf 

understand how it works.. It- needs to be designed so that it inappropriate 

for the worker in the environment (surroundings) in which it will.be used. 

A written PPE prograk for the users of the equipment should be in effect, 

'and workers should be ^formed about the basic general Requirements for PPE 

under the law, which lis^d below:, 

• APPLICATION. , Protective equipment, including personal pfotectiv^ 
equipment for eyes, face, heSd and extremities, protective cloth-' 4 . 
ing, respiratory devices, and protective shields and barriers, 

'Page • ' . 7 , : • 




Figure 1. Safety clothing is not 
likely,, to be used unless it 
is comfQrtable* 



shall be provided,* used 'and maintained i TV a sanitary and reliable 
condition wherever it is necessary by reason of hazards of pro- 
cesses or/-environment , cftemical hazards, radiological hazards, 
or mechanical irritfnts, encountered In a manner capable of* causing 
injury or impairment in the function of any part of the body 
through absorption, inhal ati on »or physical contact. 

EMPLOYEE-OWNED EQUIPMENT. WheVe employees provide -their own pro- . 
tective equipment, the employer shall be responsible to assure 
its' adequacy , including proper mai ntenanqp ^ and sanitation of such 
equipment. . ' 

DESIGN. All personal protective equipment shall be of safe design 
and construction for title work to be performed. 



ACTIVITY 1: # 



'List two critefia for selecting proper PR£. 

1: * ■ 



2 - -v 



OBJECTIVE 2: Descri-be the use, classification, and 
special tyaes of safety helmets available. + " 



2£ 



The ".hard hat" or # safety helmet has become the symbol of the American 
construction worker and, in many instances, the plant worker also. The wide- 
spread use of hard hats represents a change in society's acceptance.^ PPE 
from outright dislike to i ts" acceptance as a symbol worn with pride. 

"The need to wear head protection is well justified. A recent survey 
of workers who suffered injuries to the head showed that most of them were 
not wearing head protection. One-third of the 1033 accidents studied resulted 
frdm falling objects striking the head. 'Over half of those objects weighed 
at least eight pounds, s * f 

\r% recent history, protective headgear has developed from the basic 
steel helmet used by American^soUiers in World War I to today's selection 
of protective headgear for both military dad civilian use. those World War I 
helmets 'general ly fit'podrly, requiring th^P&ldier to_place one fend on 
the helmet during vigorous activity to pre^mt its falling off. Although 
present-day/protective headgear has come a long way since then, the need 



♦Answers to Activities beg,in on pag'e 37„ 
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f or -f irthe'p improvement is recognized. 

Safety helmets 'are used to protect the 'head from flying objects, impact, 
and electrical shock. (See Figure 2.) They can also help protect against "** 
falling liquids such a-s acids, and can prevent hair, from (jetting tangled 
in machinery. - , 




Figure 2., Safety helmets, are used to protect the head ^rom 
flying objects, falling liquids, anelectrical shock. 

Protective headgear (safety, helmets) has been divided into two types. 
(See Figure 3.) Type 1 is a hfelmet^with a full brim, and Type -2 is a brim- 
less helmet with a peak. Because of the diverse use of these helmets, they 
\have been # further divided into four classes: 

Class A is designed for limited voltage resistance for general ,use. 



\ 



Class B is designed for high voltage resistance with a die-electric 
(nonconducting) strength of 20,000 yolts a. c. 

vlass C offers no voltage protection. Jhe lightweight aluminum 
helmets are an example of this class. 

Class D helmets offer limited yoTtage protection for- firefighters. 
ThTs, class only applies to Typ^ 1 designs with the full brim. 



\ 
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TYPE 1 



Figure. 3. Type 1, helmets have a 
full brim; Type 2 have only a peak. 



1 The helmets mustTihave 
'the manufacturer's nanjp Snd 
the ANSJ designation anjl class 
oh the inside of the shel.l 

* 

and a 1 1/4-inch or greater 
clearance between^the head 
and^the helmet shell. (See 
Figure 4.) N This cleaVance 
is' called crown clearance. 
The # headbands must adjust in 
half-sizes. The^bands support- 
, ong the helment should be non- 
irritating and ^follow the ANSI 
weight. 1 imits. 

% Many of these helmets are de- 
signed with approved ^attachments 
that give greater protection to 
the wearer. Chinstraps hold the 
helmet in place while winter liners 

made specifically for use with the 
* . 

helmet protect against cold weather. 
Some helmets have flip-up face 
shields attached to them (Figure 5). 
Others may have attached ear muffs 
forbearing protection. Miner]s 

have specially designed helmets 

« > » . 

^with a low crown, and a lamp bracket with a cord holder. These attachments 
al Ijdw the mirvsrs the full use of their hands while working underground. 

The helmets come in a variety of colors, and special markings may be 
included on the helmet. However^ 1#t is not a^isable to spray-paint these 
helrqetj because it may reduce the electrical protection properties or weaken 
the shell. Drilling holes in the helmet to improve air flow is- dangerous 

* for the same reasons, as well as weakening the helmet's structure. 




Figure 4.' A hard hat suspension 
system fits inside, offering 
an adjustable fit to cushion 
any blow. . 
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Figure 5* Several types of 
personal protective equipment 
can be attached "to some safety 
helmets. • Shown here are ear 
protection, fac£ shield, and 
welding ,helmet. 



Bump taps are a type of head- 
gear wjthj limited use. They are 
designed (to be lightweight, small, 
and thin-shelled to/give limijted 
protection in close spaces arm/ope- 
rations such as aircraft maruifacture 
and meat processing. 

m 

Head protection is not limited 
to the' classic hard shefl design. 
Protective headgear is sometimes 

c 

onty a cap with a vis'or that acts 
a$ a feeler cfuard and helps prevent 
hair from getting caught in moving 
machinery. Other "soft" protective 
he&dgear includes therjH 1 -purpose 
buoffant (puffed" out) cap used in* 
clean # rooms and laboratories. Pro- 
tective headgear provides protection 
against some types, of 'physical in- 



jury, arrd heVps to keep dust and, 
other particles away from the scalp/ 
thus reducing the possibi 1 i ty -of 
dermatitis (skin Irritation). 
Firefighting helmets have special design features to protect the fi.re- 

The neck is protected byaSh extended'rim in 



f~ — 

fighters, from burning embers 



the back. A broad rim all the way around helps to deflk gt fi ling objects^ 



and the attachable face shield protects aga*in»t the heatN 



ACTIVITY 2: 



1 



List two^kinds of protection which can be provided 
by the Appropriate 7 safety helmet- 
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OBJECTIVE 3: 



audiometric testing. 



0is£tf$s"he purpose arid frequency of 




Earmuffs and earplugs are^ftftjn ys^d .to .protect againA haza ( rdous*noi se 
.levels where noise cannot be adequately contro*]ed at its source. Audiometric 

testing,* tjr measurement- of a person's hearing , 
ability should be a basic part of- any program to ' 
protect worker^ from'damage to their hearing., A 
first audiometric test shows how well* the worker 
hears and^e-tsa level of hearing -wi tli which later 
tests can be gompaVed. Such a test £an also be., 
used -to put a worker in a job suitable to 'his or 4 
•^Jier hearing ability,, and can teH e^pprker if med- 
ical help is needled for 4 a hearing disorder. The 
test 'is carried out in a test* booth ..that meets 
special standards (see Figure 6). 

Periodic or follow-up audiometric testing is fc < 
•neec^d to detect shifts in hearing levels.. If 
there is a significant hearing shift, ft might , 
indicate that 1;he personal p'rot^etive' equipment- 
» is not being used properly, or it aould iridieate that the noise levels are 
greater than expected., o£ that the "hearfng protection is not sufficient. f % 

An audiogram., a graph showing hearing ability in each ear v provides a ° 
penpenenj; record of the individual '*£ faring activity. Note that ^ i n Figure 7 ( 
the hesrtag threshold level is expressed fn decibels |dB)* *A decibel i§ a unit 
■ for measjAj'ng the relative lou<iness of sofcd. The' threshold of hearing (J'Q" 
dB-) is thejweakest pr quietest soi^d that can be heard by a person with very* < 
good hearing in.afn extremely quiet plac"e.' The loudness of noise increased at ' 
a^greater; rate- than the numbers o^ the decibel scale indicate: a jet engine' 
*notse during take-off, -at 125.dB, is more than >0 times as -loud as conversa- 
*tion, at 55 dB. A Hertz i^s. a unit of frequency, equal to one cycle per second. 
Frequency determines . the pitch of a sound (how, high or loVttje sound is). 



Figure 6. A'portable 
sound booth for use in 
audiometry .testi ng. 
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* FREQUENCY 1^ HERTZ 

* 

Fitjure' 7. Audiogram showing right' ear noise-induced hearing loss. 

Note the frequency range where hearing Jias deteriorated. The 4000 Hertz 
/ ' - ' * ' + ' Q* 4 S" 

(-Hz) freuqency .has long- been considered the "fingerprint t " or first sign 

* / * • ^ 

of 'noise-induced (caused L>y noisre) hearing loss* regardless of the noise source. 

Noise-induced hearing loss is not- always "related to the job. Any no\se source-, 

such as -home workshops, 'shpoting, or motorcycle racing may caJse noi se % -induced 



hejpingloss. 



ACTIVITY 3: 



What is the function of audiometry testing and when is 
it used? « „ * 

7? 



objective 4: Describe the main types of hearing pro- 
tectors^ and current OSHA requirements. 



Once the, need for hearing protection Itas been shown by a noise survey 
of the work , area, the appropriate earplug or muff- (Figure 8) must be chosen. 
This choice shouftfc be based upon the amount of protect iqp (called attenuation) 
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that is needed. The work- ^ 
ingr conditions in which it 
will be used must also be 
considered. . If hands re- • 
main dirtj^and^the worker 
must periodically remove 
the protective equipment, 
muffs would be the 'better 
choice because an earplug 
could/get dirty and cause 
efn ear infection. If the 
working conditions are hot 
and the worker d<3es not 
need to remove the hearing 
protection of tan, earplugs 



might be a good choice 



'Figure 8. Hearing protection. 

because the puffs would be very uncomfortable due to the heat. 

The hewing protection devices in f Figure 8 represent only a portion of a 
variety of types and designs available to the worker. Before any type of 
hearing protection iyselected, i^s ability to attenuate the noise must be 

. determined. Cotton is never* recommended because.it rgduces very 1 i ttle , if 
any, noise exposure and can cause ear problems- if not kept clean. In addition, 
hearing protection must be chosen to fit the worker. It is important to remem- 
ber that in many cases the size of the ear canal on the right side and the 
canal on the left side of an individual is different. Therefore, each ear 

, must be Measured for correct fit when using earplugs. * * j 

If ear muffs are used, the wearing of glasses*may caus$ the ear muffs to 

be ineffective. When the temple bars of the glasses that go over the ear are 
* * • 

in place, the muff cannot completer total seal .around the ear. Even the 
smallest break 1ft the seal can reduce -th« wearer's protection significantly. 

Earplugs and ear muffs vary greatly in their effectiveness, defending on 
how well they 'are made. and the type chosen. In general, properly fitted ear- 
plugs can provide a noise reduction' to the ear of about 20 to 30 decibels (dB) 
at 4k higher', more damaging frequencies. These frequencies are often mea- 
sured by industry on a scale known as -tfie A scale,. The dBA (decibels measured 



ft 
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on the A scale) measures noise in a- manner that copies the way the ear hears * 
sound. Lower frequency (bass) ^sounds are filtered out and pot considered. 
Assuming "90 tf§A average to be. an acceptable noise level for an eight-hour 
werR day, some plugs can protect the wearer up tcr sourjd levels of about 115 dB. 
Prpperly fitted muffs can provide about 30 "to 40 dB attenuatipn wi th. protec- 
tion up to about 125 dB. By combining with plugs,, a maximum of 5dB more re- 
duction may be achieyed. Using f mUffs and plugs c^not* provide a noise re- 
ductioa over about 50 dB oecause of the skull's noise conducting ability. 
All of these attenuation }evels are based on laboratory conditions more ideal 
than those usually found in the workplace. 

f The Occupational Safety and Health Act provided for protection against 
occupational jnoise exposure by stating that protection agairist excessive noise 
must be provided. The Act stated further that if engineering or administra- 
tive controls were not available, personal protective equfpment jnust be- pro- , 
videti and Used to reduce sound levels to acceptable levels (90 SBA average 
over art eight-hour day). * » 
* ^ An amendment to the OSHAct is under consideration at the time 'of this 
-writing. This amendment will lower the acceptable decibel levels to 85 dB* 
der certain conditions, and will describe requirements for many facets of ^ 
hearing protection. (Further i nformation. may be requested by contacting the 
Office of Physical Agents Standards, 0SHA,*Room N-3718, U.S. Department. of 
Labor, 200 Constitution Avenue NW, Washington, DC 20210, phone [202] 523-7151.) 
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ACTIVITY 4: 



1. What are the two main types of hearing protectors 
available today? , 



2. The 0SHA requirements for hearing protection specify 
which of the following is an acceptable dBA average 
over an-^eight-hour work day: 
^* a. 50 dlA. 
• * b. 115 'dBA. . 

*c. 90 dBA. 
/ d. 35 dBA/ 
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OBJECTIVE 5: 



Given a hi 



and lenses* identify the 



ist J&.di 
2 9^fes \h 



iffer'ent types of eyeglasses 
that meet requirements for 



inciu^trial -quality safety' Eyeglasses, 
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the National Society to Present Blindness asserts that half of all blind- 
ness can be prevented, and that 90% of all eye damage can be prevented. De- 
spite the fact that eyes are the parts of the body that are mos< vulnerable 
-to on-the-job injury, many peopl£ continually choose not to protect their 
eyes. The vital parts of the e^p have |ew natural defenses, so it is neces-* 
•>ary to provide barriers to injury if n the^form^of goggles, spectacles, or 
face shields. Today, eye protection is readily available, inexpensive, and 
comfortable to- use: 

All eye protection equipment rfiust'meet the current^ standards (set up in 
the "Ametfcan National Standard Practice for Occupational and Educational Eye 
and Face Protection, Z87.1 - 1979*)\o , ' ' 

Safe1$ spectacles that jneet *ANSl*requi rements have several advantages 
over street Eyewear: ' > 

Greater thickness ,helps to resist breaking (at least *three 
millimeters in thickness). 

• • Specia-1 manufacture or treatment gives greater strength (able 
j to J stand up to being hitsby'a one-inch diameter steel ball 

dropped 50 inches). \ ; * f 

• berises fitted into the frprtt of the frame preveri^the lens '^rom. 
being pushed into the eyers^orf impact. 

• Frames made of specif material? have greater strength and flame 
resistance. : # 

• Side shields (on some safety glasses) can afford added protection, 

* "Impact-resistant" lenses are required for the general public by the 
Federal Fopd and Drug Adminf stfcation (FDA) ; however, these streetwear <gl asses 
do not meet the safety standard of ANSI awl, therefore, do not belong in the 
industrial environment. Industrial-quality prescription eyeglasses are avail- 
able; if they meet the ANSI Z87.1 requirements, the manufacturer's trademark 
.and the l%t logo will $>e on'thfe spectacle fronts and temples, and the lenses 
will bear the prescription maReris logo or .monogram. 

• Contact lenses do not provide' eye protection in the industrial *ense; 
when they are used, they should, not be depended upon for protection.' In fnany 

. .: , SH-12/Page 13 
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industrial environments*, contacts should not fre worn at all. When the work 
environment exposes the*worker to chemical fumes, vapor, splashes, , intense 
hear, molten metals, dusts or other particles, contact' lenses.are not advised. 
In contaminated areas where respirators are worn, contact lenses are forbidden 
by law* * • ' - 

Phototropic lensesVre those whicV change fheir depth of tint in response 
to light. These lenses do^not meet industrial requirements. If a worker must 
wear 'prescri ption tinted lenses, industrial-quality eye and face protection* 
must also be worn. »*v 

The important thing to remetoberVis that if you^wear glasses or lenses to 
correct your vision, you still' need eye protection in the industrial environ- 
ment, since even impact-resistant streetwear gjasses do mot qive sufficient 
protection. . 

Ihe lenses of industrial -quality safety -glasses may be made of glass or 
a variety of plastics. -Most eye protection is now .plastic. Glass and plastic 

''both have advantages and disadvantages in durability and'comfort. Questions 
regarding chenj^cal reactiojnsv'breakage due ^heat and sharp objects, abrasion 
(scraping) resistance*, and fogging of the lens must be answered when choosing 
a lens type. Both types can meet protection standards, but one may be more 
appropriate than the other for. a particular job. For instance, a plastic lens 
may not be appropri ate ^here Operations generate a great deal of heat, while 
glass lens would-be unsuitable where flyiug particles could cause scratching * 
of the le/is., To choose, between glass- and plastic lenses, several" things 

* should be* considered: • — --, 

1 • Both can pass impact' tests when made to. a standard thicknes*^ 
, # and consistency. , . . ' ^ 

•rGlass is slightly less resistant to breakage from sharp objects. - 

• Plastics may react with. sortie chemicals on the surface but they* 

' .are able to stop splashes ar^ protect the eyes. < * 

• :P1 asti € lenfes generally take lbnger to fog. . * " 

• Small objects moving at high rates of ^speed .are resisted somewhat 
more successfully by plastic than by gU$s; 

"Visitors' specs" are goggles that are sometimes given to plant visitors 
during^ tour. These "visitors 1 specs" are not safety gla'sses of industrial 
quality,' ana they should never be used by^orkers in place of adequate eye 
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protection. In 'fact', it would really be bitter to give visitors. a pair -of 
industrfal T quality safety glasses to wear during their plant wal k-tfcirough . 



ACTIVITY 5: 



1. 'Place a check beside -the item(s) that meet requirements 

for industrial-quality saffety eyeglasses . / 1 

^ E. All eyeglasses w'itlr plastic lenses. 

>_ b. Eybglasses marked -wl;th the manufacturer's 

; - name and the Z87 logo. 

s> c* Contact Tenses, if they are worn *with respirators. 

• % ^ d. . Phototropic^ lenses. 

I e. "Visitors' specs." 

2. Mark -true, or false beside each of the following 
statements: ' " 

a. \(du do not need safety eyewear if you wear 

regular glasses that'have impact-resistant lenses. 

b. All safety eyewear is equally useful in 
f any situation. ' 

_ c. Safety glasses have thicker lenses than regular 
* eyewear. 



, objective 6: Given a specific job situation, ^select 
1 the general type -of eye and face protection needed. 

f-^ 



Employers must provide eye and face protection /or tffe workers on any 

job where there^is a r^alofiable probability of injury to, the eyes and face. 

Dangers such, as flying objects, .glare, Jiarflnful liquids, or injurious (causing 

injury)* radiation call for eye protection, aad spme times for face protection, 

too. OSHA has several \general Vules about eye and fac$ protectors: 

f They shall provide adequate protection against the v particular 
hazards for which thjg/^are designed. 

• They shall be reasonably cqmfortable when worn under the 
«/ designated conditions. m% 

• They shall fit snugly and shall not. unduly interfere 'wi th 
the movements of t|je wearer. ; 

• They shall Jbe durable. 1 

y They shall be capable of being disinfected. 
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• They shall be easil'y cleanable. ■ 1 

• Protectors, should be kept clean and in good repair. 

1 Once again, it has been shown that<a majo^ factor, of eye injuries is due 
to the lack of pers'onal protective equipment being ^orn; A 1980 Bureau of 
Labor Statistics report on accidents involving eye, injuries showed that of the 
people wh-o suffered impact injuries, or chemtcal burns to th^ eye, almost Wree 
out of five were not wearing eye protection. The remainder were wearing the 
wrong type of protection. Of the flyirrg or falling objects that caused ey^ 
injury, fciur-fifths of those objects were 6maller,than one millimeter in diam- 
ete^ (or smal ler^than the djameter of a pencil lead). ' 

tflien choosing the proper eye protection, consider first the protection it 
will give'apd the conditions under which it will be used. If comfort to th& 
wearer is 'not considered, the protection will not be worn. Another <^nsidera- 
tion is durability and ease of maintenance in the work environment. If.thp 
lens becomes easily scratched or the frame is weak, the wewer may find the 
protection more of a handicap than an aid. Table 1 shows types of eye protec- 
tion ancl their uses. ^ 

Weeding produces some unusual hazards to the eye. Eye protection is 
required, and seleCtfon of the proper equipment is critical. Ultraviolet, 
'vilThle, and infrared radiation hazards art added to the risk of Injury from 
physical impact or* possible che^cal damages when weldina. 

To protect against the harmful radiation generated. auri ng welding opera- 
tions; filter. IfcnsSs frave been designed to National ftyreau of Standards speci- 
fications. The specifications are bas'eef 1 upo?N^he amount of Ifght transmit- 
tance "In the ultraviolet, visible, antf 1nfraredl)ands. A total of 16 filter - 
lens shades are identified allowing a variety bf Tfens choices to match the ex- 
posure. Shades 1.5 to 3?0 are useful for^tray arc^flashes and reflected 
^radiation from welding and cutting ope^Jrticms . This range of shades is Dsu- 
'ally chosen for the welding gpggles worn under the,we.lding helmet: ♦ Wher^ 
greater radiation intensity is found, ♦shade No. 4 is used. Table 2 shows 
suggested sha.de numbers for diffferent types of welding. / 4 

, V 
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TA^LE" 1. SELECTION CHART* FOR EYE AND FACE PROTECTORS 
FOR USE^LN INDUSTRY , SCHOOLS, AND COLLEGES^. 



Selection Chart for Eye'andTace Protectors for toe in Industry . Schools, ind Colleges 

this Selection Chart offers general reccHnroemdationi only Finai selection of eye and face protective devfees it die responsibility of 
management and safety specialists. (For laser protection, refer to American National Standard for Sefe^Use of Lasers. ANSI Z136 1* 

- J . 



I*?*.* 



Style A 



Style B Style C 




1 GOGGLES. Flexible Pitting. RaguJar Ventilation 

2 GOGGLES, Flexible Pitting. Hooded Ventilation 

3 GOGGL.ES, Cushioned Pitting. Rigid Body 
•4 SPECTACLES, v«thout SdesrWdi 

5- SPECTACLES EvecupTyp. SrtJesh^di 
6. SPECTACLES Semi- /Pfet-P old S«dtsnteids 
•7 WE LDj NG) GOGG LES. Eyecup Type Tinted 
Lenses' UHustre ted) » , ' 



7A CHIPPING GOGGLES, Eyecup Typt. Clear Safety Unset 
. (Not Illustrated) 

"8 WELDING GOGGLES Co vtr spec Type . Tinted Lenses {Illustrated) 
8A CHIPPING GOGGLES, CowrtptcTypt Clear Safety Unset 
(Not Illustrated) 

"9 WELDING GOGGLES Covtrtpec Typ». Tinted Plate Uns 
X) PACE. SHIELD Ptastic or MVsh Window (see cauuo^p note) 
• 11 WELDING HELMET } 



•NON-SIOESWIELO SPECTACLES ARE AVAILABLE POP. LIMITED-HAZARD USE REQUIRING ONLY FRONTAL PROTECTION* 
* ••$££ TABLE 2. "SELECTION OP SHADE NUMBERS P0R WELDING FILTERS." 



APPLICATIONS 


OPERATION 


^ ^xKV2ards 


f PROTECTORS^*" 


ACETYLENE- BURNING 
ACETYLENE— CLTm MO 
ACETYLENE- WELDING 


SPARKS, HARMFUL RAYS, . 
MOLTEN METAL. * 
FLYING PARTICLES 


7 8 9 

i 


CHEMICAL HANOtiNQ 


SPLASH, ACID BURNS. FUMES 


2' (For sever* txpdburt add 10) 


CHIRRING 


FLYING PARTICLES 


— * — i — ! r 

1 3,4 5.6.7A 8A 

■f ■ 


ELECTRIC (ARC) WELDING 


SPARKS, INTENSE RAYS, 
MOLTEN METAL 


/ ' 

11 (In combination ^rttt 4. S. 6 in tmtad lensts adv»sabie) * 

* : " M 


1 

FURNACE ORE RATIONS 


GLARE, HEAT. MOLTEN METAL 


7, 8 9 (For severe exposure add PO) *\ 


GRINDING— LIGHT 


PLYING PARTICLES 


1, 3. t, 6 (For severe exposure edd 10) 


GRINDING— HEAVY 


PLYING P ARTICLES 1 


1, 3, 7A. 8A (For were axpoturt add 10) 


LABORATORY 


CHEMICAL SPLASH, 
GLASS BREAKAGE 


2 (10 wvh^n «n combmttton v*th 5. 6) 


MACHINING 


PLYING PARTICLES 


1. 3.,5. 6 (For severe expotunydd 10) 


MOLTEN METALS 


HEAT.*GLAR& SPARKS, SPLASH 


7 •44 f ^^HT*i nation **th 5, 6. m tinted lenses) 


SPOT WELDING 


PLYING PARTICLES, SPARKS 


1 , 3. 4 5. 6 (Tinted lenses advisable <o* lavera e xpoture edd 1 0) 
1 



CAUTION 

e Face shields alone do y not provide adequate protection. 

• Plastic lenses are advrseeHor protection against molten metal splash 

e Contact lensev^of themselves, do not provide eye protection in the industrial senje and shell not be worn in a hazardous environ- 
ment without appropriate covering sa/ety eyewear 

TABLES 1 ANO 2 ARC REPRODUCED WITH PERMISSION PROM AMERICAN NATIONAL ST ANOARO 

PRACTICE POR OCCUPATIONAL ANO EDUCATIONAL EYE ANO FACE PROTECTION. ANSI 2B7 1- 

1B7B COPYRIGHT 1099 BY THE AMERICAN NATIONAL STANOARDS INSTITUTE, COPIES OP WHICH , 

MAY BE PURCHASEO PROM THE AMERICAN NATIONAL STANOAROS INSTITUTE AT )4J0 ♦ . 

BROADWAY. NEwfORK-NlW YOFIK^IOOIS. 
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TABLE" 2; SELECTION OF SHADE NUMBER FOR WELDING FltlEftS 



Welding Operation 



.Suggested 
Shade Number* 



Shielded Metal-Arc Welding, up to 5/32 in (4 mm) .electrodes. 
Shielded Metal -Arc Weldtng, 3ftl6 to 1/4 in ' / '5 



Shielded Metal-Arc Wejding, ovej^ 1/4 in (6.4 mm) electrodes. 
Gas Metal -Arc Welding (Nonferrous) V^*' 



Carbon Arc We J di rtg 

Torch Soldering , ... 

x Torch Brazing a c 3 or 4 

Light Cutting; up to 1 in (25 mm) 3 or 4 



Gp Welding (Light) up to 1/8 in (3.2* mm) 

Gas Weeding (Medium) 1/8 to 1/2 4n (3..2 to 12:7 mm) 5 or 6' 



10 




V 

12 




14 




-11 




12 




12 




12 




14 




2 




3 or 


4 y 


3 or 


4 


4 or 


5 


5 or 


6 


4 or 


5 


5 or 


6' 


6 or 


8 ' 



*The choice o$ a filter shade may be made on the basis of visual acuity 
and may therefore vary widely from one individual to another, partic- 
ularly under 'different current densities, materials, and welding 
processes. However/the degree of protection from raidant energy 
afforded by the filter plate or lens when chosen to allow visual 
acuity will still remain In excess of *tfre needs of ^ye filter pro- 
tection. Filter plate shades as low as shade.8 have proven suitably 
radiation-absorberit fof protection from the arc-welding processes. 

Nate: In gas welding or oxygen cutting where the torch produces a * 
<high-yel low .light, it, is desirable to use a filter lens that 
•absorbs the yellow qc sodium line- in the visible light of the 
operation^spectrum) . ./ i- 
: * . . — 



Another form of eye protection is the chemical splash goggle. .It is 
designed to' protect the eyes frqp splashes of acids, caustics, and other 
harmful liquids and chemicals. The 14ns of these goggles should allow the 
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wearer to see without distortion and must be selected-with a good understand- 
ing of .where they i/ill be used. , ' * . • 

4 • A 1980 Bureai^of Labor Statistics (BLS) report clearly showed that almost 
all workers "who sqffered % impatt injuries or chemical burns to the face were 
not wearing face protection at the time of the accident." Of the injuries 
Studied, almost half resulted from^ flying or falling objects striking the face 
Twenty percent of. the injuries were due to swinging objects, and fifteen per- 
cent were due to objects or tools. being' pulled into the face. One interesting 
note to this study was that few workers complained about poor vision or dis- 

t Comfort ?rom wearing face protection. * 

When face protection such as a face shield is worn, suitable eye protec- 
tion must also be worn. This will help to protect the eyes if b the wearer is 

.struckMn the face. Eye protection cou-ld prevent bUndness in the case of a 
chemical being splashed under th* face Shield. Tace shields are provided as 
clear shields, tinted shields, and wire screen shields. The clear shield 

, protects againSt metal splashing and sinfilar exposurp. The^inted shield is 
used to-protect against various types of radiation such as those developed 
when weldi-ng. the fac€ shield js very useful in protecting the face against 
disfigurement and the loss of teeth, and the eyes aaainst blindness in an 

' accident. However., the American National Standard^ Institute does not recom- 
mend the face shield as the basic protection against impact. Proper goggles 
or safety glasses are worn under tffe face shield to provide this needed basic 
protection. 

h^^m^^^ ACTIVITY 6: 

Chopse^the best answer, using Table 1 or I as your guide. 
:\ . Chemical handling woukl probably require which one(s) 
of the following types of protection?' 

a. 1 , 3, 4, 5, or 6. 

4 

b. 2 and possibly 10. 

c. 1,1. 
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2. -Machining that produces flying particles could require 
which .one(s) of the following types of protection? 

a. , iV 3. 
.6. 5 or 6. |- 
c. /froth a and b. , 

3, ^ Carboji arc welding requires which shade number of 

welding filters? * 

a. 12. 

b. 14. 

c. 2. 



OBJECTIVE 7: Discuss the importance of the correct 
selection of respiratory protectors. 



- Respiratory protection (protection of the breathing passages) is perhaps - 
the most complex of all personal' protective equipment. To become' highly qual- 
ified and knowledgeable about this equipment requires many hours of intensive 
training. The lack of suet* protection or its use *can lead to severe conse- 
quences. With these thoughts in mind, consider the information in this ob- 
jective^only as a basic introduction to respiratory protective equipment and 
practice?/ ' 

Respirators are^livided into two^general categories: air purifying and 
air suppl ied.^ JThe^yxpose of respirators is to protect the wearer from toXic 
(poisonous) contaminants by filtering out the contaminant (harmful substance) 
or providing breatheable air. The respirator may be only a mouthpiece or it 
may enclose the complete body. Between these two extremes are quarter-face, 
half-face, and full-face respirators (Figure 9). Each type with its proper 
filter or air supply provides a specific and sometimes limited amount of pro- 
tection, i 

The quarter-face piece rovers only the mouth and nose, with the /lower 
sealing surface resting between the chin and mouth. The half-face mask fits 
over "the nose^but the lower sealing surface is located under the cfein, giving 
a more reliable seal. The full-face respirator covers the complete face from 



the hairline to below th$ chip, 
reliable sealing surface. 
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FULL FACE 



HALF FACE 



QUARTER FACE 



Fygur-e 9. Three respirator types. ^ 

Air-purifying respirators remove contaminants through chemical reaction 
or^y filtering out the contaminant. Jhis type of respirator does not supply 
oxygen to the wearer. If a person wearing a respirator was to enter an atmo- 
sphere lacking jn oxygen, death cou-ld occur. 

The air-purifying respirator is'widely used in 'industry. One type of 
respirator has a filter made of a fibrous material designed t<f remove dust .or 
fibers in the air. Some .types of dust or fiber filters are designed* for one- 
time, throwaway u3£. They resemble a surgeon's mask more than the respirators 
seen in Figure 9* • 

Other respirators will have a' filter such as Activated charcoal that 
allows the gftntaminant to be absorbed by the filter. This type of respirator* 
is a ga^^Td vapor- removing respirator, and it is widely used in areas where 
the vagor or gds levels are not excessive. 

At times it is necessary to provide protection from both dusts and vapors 
t<hen a situation of this nature occurs, it is usually a simple matter to pro- 
vi^a dust filter over a vapor respirator cartridge. The dust will be ,kep,t 
out by the filter and the vapor will pass through to be Qaptured by the vapor 

respirator. ^ 

"The Wearer of air-purifying respirators needs^ to understand the equipment 
well enough to know its^imit^tions. Misuse of respirators can cajfse serious 
injury' or # death, . The advantages of air-purifying respirators are their small 
size, cost, and ease of maintanance. They are versatile, allowing the wearer 
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to change types of filters to meet the specific needs of protection from a 
possible exposure. . • 

The disadvantages are that ,air-puri fyi ng respi rators cannSt be used in 
an oxygen-defi ci en t "atmosphere (one lacking in oxygen) or any atmospheres 
considered to be immediately^ dangerous to life and health. The "quarter- and 
half-masks do n^J^offer eye op face* protecti on,. and the amount -of material 
that takes up harmful vapors is' limited. 

The second v type of ^respiratory protective equipment is atmosphere or 
air-supplying respirators. This system supplies air that meets specifications 
for breathing. Ordinarily, it does not 'supply pure oxygen. (Certain closed 
circuit rebreathing devices do generate oxygen while recirculating 'the other 
constituents of breathing air. Tnese have been successfully used in mine 
rescue applications.) The use of pure oxygen could allow a fire to start or 
speed up a chemical reaction in ^ work area. Within this category of air- 
supplying respirators, there /re basically two types used, to supply the air. 
One is'a self-contained breathing apparatus', and the other.is a suppl ied-ai\^ 
system. Examples of * both/types of air-supplying respirators are shown in 
Figure 10. y 




LINE LEADING 
TO AIR SUPPLY 




self-contained 
*- air'suppuy ' 



F\gure 10. Supplied-air (airline) respirator (left) and 
' self-contained air-supplying respirator (right). 
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, A self-contained breathing apparatus- (SCBA) allows the weaVer greater 
flexibility since there is no hose connection or short-time limitations 'due 
to cartridge capability. The SCBA type respirator te- widely used<by fire- 
fighters and rescue units .-vjhey are divided into open-circuit and closed- 
circuit design. 

. Open-circuit designed. SCBA allows the exhaled, (breathed out), air to be 
vented to the atmosphere. Tflo types of open-circuit SCBA, demand and pressure 
demand, are in use today. Demand SCBA allows the wearer breathing air ort 
i demand- Air flows into ^he facepiece from the tank orT the -wearer's back only 
when the individual inhales (breathes in). Greater' exertion prov.ides more 
air as the wearer demand it. A drawback to this design is that as the wearer 
inhale^, it creates a negative pressure in the facepiece. This can allow out- 
side contaminated* air to enter the- facepiece and be inhaled by tjjp user. For 

this reason, a demand type -open- circuit SCBA. should not be used in atmospheres 

> 

fmmediately hazardous to life or health. Even with this concerft, they may be 
used for protection in oxygen deficient atmospheres. 

The pressure-demand type SCBA overcomes the problerff m the demand type 
SCBA by keeping the facepiece under posi tive' pressure at all times during usp. 
This is dohe by incorporating special valving in thS unit. A note of cautiorr 
is in order at this point. A facepiece' whose exhalation valve is designed for 
demand operation cannot be used with a pressure-demand regulator, as air will 
flow continually and quickly use up .the air supply. (In short - do not at- 
' /tempt to interchange parts on any type of respirator.) ^ • 

SCBAs of both closed- and open-circuit types have several safety features. 
These/features include gages able to be seen by the wearer that indicate hd? 
much treating .air is available, and a warning device **4h as a bell that 
indicates when the supply is about three-fourths expended, -Fittings are 
designed to be incompatible with other sytems to help maintain the integrity 
of the SCBA. k A % 

Supplied-air respirators are generally referred to as airl ine*respi raters 
because art airline hose is connected to the' wearer's equipment from a central 
location. A major advantage of this type\of respirator is that it 'allows the 
wearer to v^rk in a contaminated atmosphere for longer periods than the filter 
or SCBA's units. The air is supplied under .pressure to the wearer" through 
the hose-. .They are available in three types: demand, pressure demand, and 
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continuous flow. As explained earlier, these work with*the addition of 
the continuous flow that always pfovides a Specified minimum amount of air 
independent of user demand^-. They are not designed to be used in atmospheres 
♦considered immeGiltely hazardous to life. The air-suppfy hose must be the . . 
one supplied by thfe manufacturer. Ta change it could jeopardize the wearer's 
lTTe^and would cancel the'NIOSH (National- Institute for Occupational Safety. „ 
'and HfcaUh) approvaUor. other approval of the unit. (Never interconnect or 
alteMthe fitting with other fittings of devices.") * 

A concern with the use of supplied-air respirators is that the hose could . 
be mistakenly connected to ^another gas outlet^gj^a plant. This action could 
. result in the wearer being supplied with an. inert gas such' as nitrogen, there- 
v * * by haming or killing the Wearer. This problem can be avoided by ensuring 

tha* the connections for* breathing air are of a un^we desigrrand not compat- 
ible with any other ^fitting in the^pl 3nt. In addition to protecting the work-- 
er, unique breathing air connections are al so^required by OSHA law (section 
1910.134). • , 

The regylatian ?nd control of all respiratory equipment is addressed by 
three 'standards; Thfey are: Department of the Interior Bureau of Mines 
Respir^tpfy* Protective Devices, Test^for Permissibility and Fees, 30 CF.R 11, 
#i : ' piibl jshed March 25, 1972; American National Standards Institute ANSI.-Z88.2, 

I ' * 1980, (see Appendix); a ^OSH A regulation 29 CFR 1910.134. OSHA has chosen 

to accept only respiratorWftproved fy;the Nation&l Institute for Occiipational 
•Safety and Health "(NIOSH) . Tftese references should be consulted in developing 
any respirator protection program." 

Once the understanding .of the varinijg aspirator types and regulations 
governing thfeir use is developed, the selectionW the proper respirators may 
beqflu. They must be selected on the basis of th^ hazards' to which th.e worker 
is ■ked.* 

iwe /is aperies of rather basic yet logi^tl . questions that should be 
* asked when selecting a respirator for routine u^T In most instances^ the 

following nine qaestions furni sh enough information for that decision. 
^ \[ What is the estimated contaminant concentration (amount) where the" 
respirator will be used? / • 
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2. Wha.t f is the permissible exposure level (PEL)%f the contaminant? PEL 
refers,, to the level of contamination in the environment to which a ^ 
worke'r can safely *be exposed. . • * 

3. Is the contaminant a gas, vapor, mist, dust, or fume? 

4. Coufd the. contaminant concepjratioit be turned immediately hazardous 

to life^or health? . * 

5. If the contaminant is flammable, does the estimated concentration 
approach the lower explosive limit? ■ 

6. Does the contaminant have adequate warning properties? .(Does the 
1 worker become aware ^of the contaminant quickly?) 4 

7y . Will jthe* contaminant irritate' the eyes at the estimated concentrations? 
8. If the^ntdminant is a gas or vapor, is there an avai labl^ sorbent 

4 (materiTrrThat^ill absorbfor react to and hold) > that traps it 

, effectively?' , 
3: Can the contaminant be absorbed through the skin as a vapor or liquid? 
If so, will it cause serious injuryf * 

Table 3 contains a more* detai 1 ed list of questions that cou\fl be used in 
selecting respirators. ' -In the Appendix is a reprint of American National - 
Standards fnstitute Z88. 1-1980, "Respirator Program Requirement^^ 
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T^BLE 3. RESPIRATOR SELECTION WORKSHEET. 



V. Material - 

a. . Chemical Name ^ ^ 

b. Trade Name 

c. Formula _ 

d. Allowable concentration "limits, TLV or TWA: 
1) 05HA 1910.1000 

2) 

' 3) 



4. 
5. 
6. 

7. 
8. 
9. 
10. 

1, 
12. 



13. 
14. 
15. 
16. 



Current ACQ IK 

Short Term Exposure Limit (STEL) 



Form in Wrtth it will, be used - 

a-. Liquid? b. Solid? 

d. If gaseous, is it an organic vapor? 
Other? J 

Maximum expected concentration - 

a. parts per million, or 

b. 
c. 



c. -GaSeous? 
or add gaTT" 



milligrams per cubic meter 



Duration of 'ex pose re to maximum expected concentration. 

Will material *e heated? If so, to what temperaflfre? 

What is the odor threshold of the material? . 



At what concentration^ the material considered to be immediately dangerous 
to life or health? 

Can the substance be absorbed through the skin? 

Irritant to the eyes? respiratory tradt? skin? £ 

At what concentration 1s 1t an irritant? 

If the substance 1s known to be flammable,* what are the lower and upper 
flammable limits, in percent by volume? 

What is the vapor pressure of the material? , 

Hill the material be mixed with other chemicals?* 

if so, give details: . " ~ 



Any posslbllty of <jxygen deficiency? Yes ; No • 

Can good ventilation of the area, be maintained? 

Will the exposure be continuous? intermittent? _ 

Will the respiratory device be used for routine exposures, 
escape device, emergency reentry device? 



as an 



17. Provide as much further detail as (Possible concerning exposure conditions. 



♦Adapted from Mine Safety Appliances Bulletin 1000-16. 
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ACTIVITY 7: 



List five questions tftat should be asked when selecting 
a respirator for r6'ut]ne use. ; 

1. . • ^ 



X 



5. 



OBJECTIVE 8: Discuss the importance of inspection, 
storage, and training in, the proper usage of respiratory 
protectors 



As "with other aspects ^gf respiratory protection, the training and use 
of the sTTe^t^aS^i^ent- fs regulated. Without the proper training a wearer 
could find it useless. " "tye wearer needs to understand the limitations of the 

equipment. ■ v . * 

As a first step, the Wearer, must participate in a tasting procedure to 
ensure that the. fa.ce seal 'tis complete. Respirator face seals are crucial to . 
the proper functioning of the equipment. Facial hair, deep scars, or" dentures 
can interfere with a propel* a 1 and allow a "contaminant to be inhaled by the 

wearer. , • * ; 

The wearer must be taught how -the respirator works, its proper mainte- 
nance, and the consequences of abuse of the equipment. Specific information, 
such as air pressure or the fact -that air-purifying respirators do not supply 
.oxygen, is necessary for uncfers tending the proper use of the equi pment. An 
explanation of the respiratory hazard and of the factors considered in choos- 
ing the appropriate respiVator should be part of the 'employ^ training^ Spe- 
cific instructions in how .to wear tye respirator properly and information 

■ ... i - 
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about how to handle emergfhcy .si tuations invQlving the respirator must also 
be given. » * 

Prudence and Jaw reqliire that respirators be properly cleaned, main- 
tained, and stored. They must be cleaned •dai ly following the manufacturer's 
specifications, or if used., by several i-ndi viduals, sanitized. They must be 
inspected'periodically (before each use) and appropriate maintanance performed 
by qualified, trained individuals. Storage must be in a cleaned'and protected 
location such as in_a plastic bag inside a l.ocker rather than the bot^a of a 
tool *bt>x. " 

The employer has the responsibility j)f providing the proper respirators 
wher$ they are needed and 'for training the employees to use and maintain them. 
Iff turn, the employees must take responsibility for guarding the respirators 
against damage, r&porting arty noted malfunction, .and most important, uving the 
respirators. Responsibility f&r the respirator program must ^be given to a 
qualified (knowledgeable about the Qse and selection of respirators) individual 
This person may be a foremafh or superintendent, or in larger con^panies, a,n 
administrator whose main resjDOfiSibi lity is the>espirator program.- This res- 
pirator program supervisor should work with medical personnel in assigning job 
duties that require the use of a respirator. Other duties of the program 
supervisor include the monitoring %f the respiratory hazard, the respiratory 
equipment and its use. 



ACTIVITY 8l 



Which of the fol lowing would not be included in training 
employees. in the use df Respiratory protection? Circle 
the correct answer. 

1. / Testing of respiratory equipment for proper fit. 

2. Instruction in cleaning and storage of respiratory 
equimpment. . 

3. Instruction in monitpring the respiratory hazard 
and the respiratory equipment and its use. 

4. * Information about the limitations of the equipment. 
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OBJECTIVE 9: 



List and describe the four classes* 



of s&fety belts, 



Safety belts^are divided into four distinct classifications based upon 
their use. The classification^ (shown in Figure 11) Ire; Class "I ,' body belts; 
Class II, chest harness; Cl**s III* body harness; and Class IV,' suspension, ' 
belts. An important factor to remember when usiqg any safety belt is to ensure 
that it is attached properly and then firmly secured to an adequate support. 




, CLASS I 



CLASS 11 



CLASWll 



"CLASS IV 



Figure 11.- From left to right, body belt, chest harness, 
body harness, and suspension belt. 



The body belt is designed to hold a person who might 'fal 1 It should 
keep the individual from falling from a dangerous level and is used where the 
worker will be restricted to limited movement and activity. 

' A chest harness is used where someone may n^ed to be pulled out of a 
hazardous area, or could slide on a steep surface. The individual using this 
type of safety belt is allowed a great degree of freedom of movement. 
^ A body harness is designed for use where the risk of falling is greatest. 
It has a* large surface area contacting tfie individual. This surface area is 
very important in absorbing and distributing the shock of the ^sudden stop when 
the har/iess restrains the individual in a f alh . 
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The* suspension belt is botW^safety belt and a work support for the 
individual. It. is most useful in maintenan^ situations such as the Denting 
and the inspection of surfaces such as industrial stacks that provi<*(e no work 
platform. ' 



ACTIVITY'S: 



List and describe foirr classifications of safety belt's. 

- . , + ; • r 



_L 



2: 
3. 



OBJECTIVE 10: Qi sfuss the selection, Care, and insp^Ktion 

of safety belles ana the significance of -lifelines. 



-In jobs involving "c-limbing or working at heights, safety belts, lifelines, 
tody harnesses, and lanyards may be necessary Safety belts have^wo func- 
* tions: normal, everyday use and emergency use. Normal use 'includes hoisting 
or lowering a person, oV^roviding steady support while a worker carries out 
a t«sk. Emergency use is the safe stopping of a worker if he or 'she should 
fall. Keep in mind that when an individual .falls, the bait anrd its support 
equipment will be subjected to severe loading forces, many times the weight of 
the person using the belt. Th^ length a person falls, the person's weight, 
and the suddenness of the, stop are factors that determine the force the equip- 
ment must withstand. ' 

Meri selecting a safety belt, "looks 1 " and "feel" can be deceivirfg. 
Leathers traditionally associated with strength, is no Jonger considered 
acceptable material for a safety belt. 



Web belts are considered dependable and resistant to environmental con- 
ditions. Tliey are made of a variety of materials including cotton and nylon 
among other combinations. "Looks" and "feel" can also be deceiving when 

< 
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evaluating web belts. Usually, the belts are made with a basket weave or a 
herringbo**- weave. The basket-weave belts look "tougher" and feel "stiffer," , 
and they are. But the softer % more pliable herringbone weave wiiyalso 'abs^p 
shock better than basket-weave belts. 

.Safety belts should be kept clean, away from excessive heat, and dried 
Ht room temperature. The web belts can be washed with soa'p4p*4. water ' rirtsec| i 
and dried at room temperature. At alV times* the manufacturer's guidelines^ 
for care- and cleaning of safety belts should be followed. 

•Inspection of safety belts should be conducted before each use by the 
wearer and*periodical ly by a trained inspector. Leather belts require close 
inspection for cuts and' scratches , particularly those across thebelt. Web 
belts should' be' checked for excessive wear on the exposed fibers. On ajl 
b'elts, the buckles, rivets, D-rings (see Figure 12), and other parts should 
' ' \ * be checked closely for any sign of ex- 

cessive wear. Once inspected and 
accepted as usable, the belt must be 
4 worn properly to perform its job well. 




Fi gur*fe 12. Multipurpose 

safety belt has two 
D-rings, one on each side, 



Lifelines ^shfluld t^made of one- 
half inch nylon or rhe equivalent, and 
short enough to limit the fall to sjx 
feet or less. They should be secured 
to a sturdy structure above the worker. 
Since lifelines lose their strength 
, where knots are tied or where kinks 
occur, they should be kept as short as 
is feasible. Lifelines should not be 
kinked in storage and should be kept 
clean and regularly inspected. 



ACTIVITY 10: 



Mark" true or false beside the following statement. , 

"Looks" and "feel" are usually good indicators 
i 

for selection of web safety^bej ts. 
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.objective 11: List the types and uses of safety shoes. 

7 

Safety shoes are divided into five general types: , safety toe, conductive, 
foundry, explosives operations, and electrical hazard shoes. Safety-toe shoes 
come in a wide range of types and designs rangingTr^m dress shoes to rubbeV 
boots. (See .Figure 14.) For work ground extremely hdavy operations such as 
the steel industry, these shoes cart be fitted with metatarsal guards to pro- . 
tect the toes and instep of the foot. This type of root protectionSs comfort- 
able and lightweight. The wide selection of designs can meet'mo^t needs. 



L 




k Figure 13. Variety of safety shoes. 

Conductive shoes are designed to drain off static charges of the type 
expert ence'd when walking across a carpet and touching a ddor har\dle. This 
type of -shoe is used in areas where fire and explosion hazards exist. 

Foundry shoes aotf designed to protect against $pl ash i ng metal and may be ^ 
quickly removed. Leggings are often added to* afford more protection from 
moltenlnetal between the foot and the knee. Wherever the possibility of 
splashing exists, quick removal of the protective footwear is important, and 
pants legs should be worn outside the footwear as an_added protective measured- 
Explosives operations shoes'are of a nonsparking and nonconducti ve design. 
Their main use is irr explosives manufacture and hydrocarbon cleaning *opera- 
tions. 
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Electrical hazard shoes are-resigned to protect«the wearer from elec- 
trical 'sfiock; they are effective if properly maintained. Regular 4 rubber bootsjfc 
are not designed for this purpose-as they may have metal in their construction. 



ACTIVITY 11: 



Match the types of safety shoes with their uses by drawing 
a line between the shoe and its correct use. 

1. Safety toe. a. Designed |o protect against 

splashing'metal . 

2. Conductive. b.- designed to protect the wearer 

from eleatri c shock. 

^Foundry. c. For work around extremely heavy 

operations; can be fitted with 
metatarsal guards. 

[Explosives operations. d. Designed to drain off static 

electricity charges. 

Electrical' hazard. e. Made of nonspar^ing and non- 

conductive design. 

A 



OBJECTIVE 12: Describe Situations in whi#) hand protec- 
tion should be used. 



*Arm, hand, andVinger protective eqtnpment is v£ry useful for specific 
situations. A wire mesh glove is designed to protet^t.the hand and fingers' 
from cuts by sharp objects such as knives and blades- used in the garment in- 
dustry. Cotton gloves offer adequate protection ih;many instances. Leather 
gloves are used in welding operations and other heavy wor*. Rubber gloves 
.protect against certain chemicals and water. Asbestos, loop pile, and alumi- 
nized gloves are heat resistant. Plastic-dipped glaves are for oily work.^ 
Many gloves a/e designed for specific operations, stsch as a chrome leather 
welder's 'glove fcr arc welding, or an open-back leather palm pad for annealing 
^operations. (See Figure 14.) 

When working on most machinery, workers should leave gloves OFF. Rotat- 
ing and -moving equipment can catch the glove and pull someone^s hand along 

'with 'it. « — - 

Leather hland 'and arm protectors provide protection to the hand and arms. 

They are generally thicker and less flexible than gloves, and are us.ed in 
» 
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Figure 14. Various types of gloves: plastic, . 
rubber, loop pile, wire mesh. 
■» « 

situations that do not require great flexibility. Examples are^the handling 
of rough lumber or other sharp-edged materials. They should not be used 
around moving machinery. . 



ACTIVITY 12: 



Describe the general circumstances in which protective 
gloves should not be worn. ^ 



'OBJECTIVE 13: Given a specific work situation, be able 
to suggest the proper protective clothing to be worn. 



Protective work clothing (Figure 15) has been developed to meet a multi-* 
tude of needs. Because-of this, its use must be matched to its abi*ity to 
offer the necessary protection. The manufacturer's specifications must be 
clearly understood, and if necessary, samples of the clothing should be tested 
before* placing the clothing in use. 

Leather clothing fs widely used as protection from sparks when working 

"TrThot operations. Examples of workers who use leather clothing are welders, 

furnace operators, and foundry workers. The attractioa of leather is that it 

is comfortable -and has traditionally offered good protection, 
• — 
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Asbestos and wool clothing offers protection against heat and molten 
metal. Its design is a little different from leather clothing in that any \^ , 

metal fasteners are covered by a flap to prevent* them from becoming too hot. 
Aprons and leggings used in the foundry industry are tvft popular uses for 
asbestos. Although asbestos has been shown to cause cancer, particularly 
when the individual -smokes, the use of asbestos has saved lives. 'Only if the 
fabric becomes friable (broken, released into the air, and inhaled) will it 
become hazardous. 

Aluminized clothing is worn when fighting fires, entering hot vessels 
for repair, for maintenance, and certain rescue work. It has an underlayer 
of fabric such as wool to; insulate the* wearer from the hot, reflective surface 
of the clothing. The des^n of the clothing may be a unitized suit protecting 
the whole body or specific items such as a "turnout" jacket worn by firemen. 

Flame- retardant clothing protects against sparks and some fire situa- 
tions. A treatment may be applied to existing clothing to gain this quality. 
However, when this is done, laundering may wash out the chemical that acts as 
the f^me retardant. Some commercially developed f lam^retardant clothing ► 
may be laundered many times before losing its f lame-re tardant qualities. A ^ 
material developed for miliary pilots during *the T960 , s'N^cajJed nomex, and, 
its ability, to char rather than melt has been credited with saving several 

lives. . ' v * 

Whenever selecting and using any type of personal protective equipment, 
•if, is important to follow the manufacturer's guidelines. * ^ *, 



\ ^^h^^mimm 'ACTIVITY 13: 

\ 

\ 



WK^t type of protective clothing would be appropriate 
for\use in a foundry near" the fuMoace? 

• x __Z • - L 
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ANSWERS TO ACTIVITIES * 

ACTIVITY 1 , . 

The degree of protection it will afford. 

The eas^ with which it may be used. m . # * 

ACTIVITY 2 - 

Safety helmets - prote£tion from f lying^pbjects', impact to the head, 

and electrical hazards. (Any two of the three constitutes a correct 
answer.) 
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ACTIVITY 3 j, * •'*.;/' 

Audionjetri c testing 4^3 done to- -determine hearing loss 1 or shift/ The 

initial'.teSt determines the baseline heari ng ability and, fol low-up 

* " * 

periodic testing determines further hearing shi ft, 

ACTIVITY 4 77 

1. Hearing -protectors' are divided into two groups:" ear muffs and a 



variety of earplugs. 
90 dBA.*- 



ACTIVITY 5 



1. . 'b. 

2. a. 
b* 



false. 
True. ■ 




ACTIVITY^ 

^ Any five r 6f % the following nine-questions constitutes a correpl* answer. 
j.« What is $)iA-estimated contaminant concentration where" the Respirator 



2. 
3. 
A. 

5. 

6. 

7. 
8. 



will be use 

What is the permissible exposure level Of the contaminant? 
Is 'the coniauwnant a gas, vapo*3jmist,/dust . or fume? 
Coulily^he contaminant Concentration b$ teamed immediately hazardous 
to$1fe or health? i 

If the contaminant is flifnmable, doe^ the estimated concentration 
approach the lower explosive limit?/ 
Does the contaminant have adequate /warning properties? (Does the worker 
becorilfe aware of the, contaminant quickly?) # * . - ^V* 

will the Contaminant irritate tha eyes at the estimated concent rati oos-?^ 
If the contaminant is a gas or. vApor, 4 is'ttiere an available soVbent \ 
(mateVial that £ill absorb, or react to and hold) that .trapS >t- effi- 
ciently? ' ' ' 



4 
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i^tbsorfaed through the skin as a vapojp ,or liquid? 
serious injury? , - 



9- "Can the contaminant 

If .so, will it cause serious injury 

ACTIVITY 8 • w ^ 

No. 3. - * - 

ACTIVITY '9 

„• Class I - Body belts - restrain a person who might fal 
• Class II - Chest harness - keeps a person upright. 



Class III ^^fiody harness - used where risk of falling is grAest. 
Class IV*- Suspension bel-tV- serve as a work platform and. safety ,be]t 



ACTIVITY 10 
Fals.e.' 



ACTIVITY 11 • 

1 . Safety, toe - matches with c. • • 

2. Conductive - matches wjth d. 

3. 'Foundry — matches with a. 

4. Explosive'operations - matches with e. 

5. Electri'cal hazard - matches . with b. . . 

— - V 
t » i 

ACTIVITY 12 V • . 

AroOnd moving machinery. 

ACTIVITY 13 . 

A face, shi eld, protection, glasses , aluminized jacket and trousers and 
gloves, foundry shoes, and hearing protection. 1 . 



p 



L 
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APPENDIX 



ANSI-Z88^2-1980 Respirator Program Requirements 

3.1 Purpose. This section establishes 'requirements for the use of respira- 
tors.' The following requirements ar^ supplemented ^recommended practices 
in subsequent ^:tions of this standard. ' s 

3.2 Permissible Practice. In the control of those occupational diseases 
caused by breathing air* contaminated wtih harmful dusts, fumes, sprays, nrists, 
fogs ,. smokes , vapors, or gases, the primary objective shall be to preventy^ 
atmospheric contamination This shal\l be accomplished as far as feasible by 
accepted engineering contrfil measures u for example, enclosure or confinement 
"of the operation, general and local ventilation, and substitution of less 
toxic materials). ' When'ef fecti ve engineering controls are not feasible, or. 
while they are being instituted or evaluated, appropriate respirators sha^.l 

be used pursuant to the following requirements. % 

3.3 Employer Responsibi lity. 

3.3.1 'jfcspirators shall be provided by the employer when such equipment is 
)tect the health of- the employee. 

The employer shall provide the respirators which are applicable and * 
suitable for the purpose intended. . 

3.3.3 The employer shall be responsible for. the establishment and maintenance 
of a respiratory protection program which shall include the general require-, 
ments outlined, in Section 3.5. . 

3.4 Employee Responsibility. 

© 

3.4.1 The employee shall use the provided respiratory protection in accor- 
dance with instructions and training received.' - 

✓3.4. 2 The Employee shall guard against damage to the respirator. 

3.4,3 The employee shall report any malfunction of thfi respirator to the 

. * jt » 

responsible person. 

3.5 Minimal acceptable Respirator Program. 
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3*5.1 Standard Operating Procedures. Written standard operating procedures 
covering a complete respirator program shall/be established and implemented 
to include Sections 3/5.2 through 3-5,15. 

3.5.2 Program Administration. Ttie plant or, company industrial hygiene, 
health physics, or stffe^engineering department shall administer the respi- 
rator program in close Jiaison with the medical department." Responsibility 

.and authority for the respiratorprogram shall „be assigned to a single person. 
In small plants or companies having no for^^i ndustri al hygiene, health 
physics, or safety engineering department, the respiratory program shall be 
administered by an'upper-level^Siiperinf^dent, foreman, or other qualified 

. person' responsible*"^ the prinofpaf jjjnSgfer, The administrator shall have 
sufficient knowledge of reSpirat^'proWction to properly supervise the* • 
respiS^tor program}.* 

3>5.3 Physiological and Psychological Limitations for Respirator Wearers. 
A physic^n shall determine 'what physiological* and .psychological conditions 
are pertinent for the wearinf of dlf fefen^ypes" of respirators. The respi- 
rator program administrator or his designeeVuSing'guidel i nes established by 
a physician, shall determine whether or v n^^ person may be assigned to a task 
requiring the use*of a respiratbrf ' f hts-detejjmi nation snail be reviewed at 
least annua-lly. _\ i ■ [ ' , ^ 

3. 5.4 A pproved Respirators. Approved* respirators s.hall be used. Modifica- 
tion of an approved 'respirator '.upa&Jori zed by the approval - ^ncies 'voids , 
the approval \ . • ' 

3.5.5 Respjfritor Selection. The selection of the proper type of respirator 
shall be based' upon (a) the nature of the* hazardous' operation or prbcess,- 
(b) the type of "respirator* h^rd (including- physical properties-, physiologi- 
cal effects on the b"ody, concentration' of toxi c material or airborne radio- ' 
activity level, established permissible time-weighted average" concentration 
for tojci c' material , established permissible airborne concentration for radio- 
active material , *and established immediately dangerous to-life or -health, con-" 
centration for "taxic material') the location of the hazardous- area, i n , 
relation to the nearest area filing respira^le air, (d) the period o£ time v 
for' which respiratory protection must be prtfvrded, (e) 'the Activities of 
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workers in the hazardous area, (f) the physical characteristics and functional 
.capabilities fhd limitations of the various types of respirators, and (g) res- 
pi rator protection Yattors. t 

3.5.6. Training. Each respirator nearer shall be given training which shall 
include (a) an explanation of the respiratory , hazard and what happens if the 
respirator is not used properly, (b) a discussion of what engineering ^nd_ 
administrative'controls are being used and why respirators still are needed 
for protection, (c) explanation of why a particular type of respirator has 
been selected, (d) a discussion of the function, capabilities and limitations 
dfyhe selected respirator, (e) instruction in how "to don the respirator and 
to iheok its. fit and operation, (f) instruction in the proper wearing of the 
ref)vrator, (g) instruction in respirator maintenance and (h) instruction in 
rec agnizing and handling emergency situations. 

3.5.7 Respirator F\t. Each respirator wearer shall be provided with a respi- 
ratDr that fits the wearer as determined by Section 6.11. Each respirator 
weaker shall be required to check the seal of the respirator by appropriate 
means prior to entering a harmful atmosphere. 

3.5.£ * Facial Hair, Contact Lenses, and Eye and Face Protective Deviqes. A 

* D 

respirator equipped with a facepiece shall not be worn if facial hair comes 
between'the sealing periphery of the facepiece and the face or if facial hair 
interferes with vTlve function. The wearer of a respirator equipped with a 
full facepiece, helmet, hood, or suit shall not be allowed to wear contact 
lenses. 'If a spectacle; goggle 4 , face shieTd, or welding helmet must be worn 
wi-thfja facepiece ,*i t shall be worn so as nttf to adversely affect the seal of 
the facepiece to the face. * # 

3.5.9 Issue of Respirators. The proper type of respirator for each respira- s 
tory hazard shalTbe listed irf written standard operating procedures. Only 
persons trained to insure that proper respirators are issued shall be permit- 
ted to issue respirators to persons needing thenf. " + 

** *» 

3.5.10 Respirator Inspection. The respirator shall be inspected^by the 
wearer prior' to its use to insure that it is in proper working condition. 
Each respirator stored for emergency or rescue use shall be inspected at leas 
monthly. 
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3.5.11 Monitoring Respirator tte^. Supervisor^ personnel shall periodically 
monitor the use of respirators to insure that they are worn properly. 

3.5.12 .Monitoring Respiratory Hazard. Thre concentration or the airborne 
rtadioacti vity level of^the respiratory hazard in the work area shall be morfi- 
tored initially prior to respirator selection and periodically during respira- 
tor use to insure that the proper type of respirator is being utilized. 

♦ 

3.5.13 Medical and Bioassay Surveillance. When .applicable, medical surveil- 
lance, including bioassay, shall be carried out periodically to determine if 
respirator wearers are receiving adequate respiratory protection. A physician 
shall determine the requirements of the surveillance program. 

3.5.14 Respirator Maintenance. Respirator mainfenance shall beperformed 
regularly. Maintenance shall be carried out on a schedule which insures that 
each respirator wearer is provided with a respirator that is clean and in good 
operating condition. Maintenance shall include: (a) washing, sanitizing- 
rinsing, and drying, j(b) inspection for defects, (c) Replacement of^worn or 
deteriorated parts, (d)* Repair if necessary ,' and (e) storage to protect 
against dust, sunlight, excessive heat, extreme cold, excessive moisture,- 
damaging chemitajs, and physical damage. 

3.5.15 Respira4fcr % f rogram Evaluation. An appraisal of the effectiveness of 
the respirator ^o^ram shall be carried out atf least annually. Action shall 
be taken tp corrept defects found in the program. * 
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